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(54) Title: TOP AND BOTTOM OPEN CENTRIFUGE TUBE 




(57) Abstract: The present invention relates to a top-bottom opening and clos- 
ing type centrifugal separation tube for accelerating the separation process of 
multitude of cells and bacteria and improving the accuracy of examination and 
also at the same time allows the simple separation between liquid and foreign 
substances possible. The present invention comprises a conventional lid fixed 
by a screw on the upper end of a transparent synthetic resin tube, a single body 
ring-tube shaped collection tube in a gourd shape on the lower end of the trans- 
parent synthetic resin tube and a bolt and a nut section at the tapered section 
on the upper section of the ring-shaped collection tube. The bolt section is 
united with a support cap and a watertight cap is formed at the center section of 
the support cap in order to seal the entry of the ring- type collection tube. The 
present invention allows a convenient and accurate examination within shorter 
examination time possible by being able to separate the cells without discard- 
ing the liquid at the time of cell separation. This is achieved by uniting with the 
support cap at the lower section of the transparent tube and inserting the liq- 
uid or inserting the collected cells to the liquid with the lid at the upper section 
open and allowing the cells accumulate within the ring-shaped collection tube 
through downward precipitation when centrifugal separation is performed. 
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TOP AND BOTTOM OPEN CENTRIFUGE TUBE 

BACKGROUND OF THE INVENTION 

5 The present invention relates to a top and bottom open centrifuge tube for 
accelerating the separation process of a multitude of cells and bacteria and improving 
the accuracy of examination and also at the same time allows the simple separation 
between liquid and foreign substances possible within the premises of examination 
center or research center. More specifically, the present invention relates to a top and 

10 bottom open centrifuge tube for separating a multitude of cells and bacteria during the 
bacteria cultivation of cerebrospinal fluid, ascitic fluid and pleural fluid, or cancer 
examination, or bacteria cultivation examination using various types of cotton sticks 
especially when rotating the centrifugal separation tube in order to precipitate the cells 
and bacteria at the bottom of the tube and collecting them in a ring-shaped collection 

15 tube after dipping a cotton stick into the centrifugal separation tube where a transporting 
cultivation paper is located and then coating on a slide or cultivating the bacteria. 

SUMMARY OF THE INVENTION 

20 The conventional method of examining bacteria usually involves collecting 
examining bodies (cells, bacteria) using a cotton stick from the patient's affected part 
and inserting the cotton stick into a test tube where a transporting cultivation paper is 
located and transporting the test tube to an examination room. However, in this case, an 
accurate examination work becomes very difficult when stained to jell type cultivation 

25 paper or the examination body is left behind in the test tube. Also, in order to examine 
cerebrospinal fluid, ascitic fluid and pleural fluid to test the existence of cancer cells or 
leukemia, the remaining liquid after a centrifugal separation was discarded to leave only 
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the precipitates for collecting the cells and the precipitates were then coated on the slide. 
This process was time consuming and some of the cells were lost in the process. 
Presently, the examination body container used in each of the hospital, pharmaceutical 
company, food research center and quarantine center has a lid on the top and the bottom 
5 part is sealed. As a result, some serious difficulties arise due to the problems as 
mentioned above during the cell separation. 



BRIEF DESCRIPTION OF THE DRAWINGS 



10 FIG. 1 is a disassembled view of centrifugal cell separation transparent tube according 
to the present invention. 

FIG. 2 is a cross section of assembled centrifugal cell separation transparent tube 
according to the present invention. 

FIG. 3 shows the pumping tube section on the lid at the upper end of disassembled view 
15 of centrifugal cell separation transparent tube according to another embodiment of the 
present invention. 

FIG. 4 is a disassembled view of centrifugal cell separation transparent tube according 
to further embodiment of the present invention. 

FIG. 5 shows the cross section of a practical example of centrifugal cell separation 
20 transparent tube in FIG. 4. 

FIG. 6 shows the pumping tube section on the lid at the upper end of disassembled view 
of centrifugal cell separation transparent tube according to another embodiment of FIG. 
4. 

(Description of the numeric on the main parts of the drawings) 
25 1,1': Transparent Tube 
2: Body 

? 3: Opening Section 

i 
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4, 4'; Lid 

5, 5': Tapered Section 

6: Ring-Shape Collection Tube 

7: Entry 
5 7': Withdrawal Tube 

8: WaterTight Cap 

9, 9': Transparent Support Cap 

10: Bolt Section 

11: Nut Section 
10 12: Liquid 

13: Cells or Bacteria within the Examination Body 



DETAILED DESCRIPTION OF THE EMBODIMENTS 

15 

The present invention is designed to overcome the above problems of prior arts. The 
present invention comprises a conventional lid fixed by a screw on the upper end of a 
transparent synthetic resin tube, a single body ring-shaped collection tube in a gourd 
shape on the lower end of the transparent synthetic resin tube and a bolt and a nut 
20 section at the tapered section on the upper section of the ring-shaped collection tube. 

The bolt section is united with a support cap and a watertight cap is formed at the 
center section of the support cap in order to seal the entry of the ring-type collection 
tube. 

The present invention allows a convenient and accurate examination within shorter 
25 examination time possible by being able to separate the cells without discarding the 
liquid at the time of cell separation. This is achieved by uniting with the support cap at 
the lower section of the transparent tube and inserting the liquid or inserting the 



WO 02/02735 



4 



PCT/KR01/00659 



collected cells to the liquid while the lid at the upper section open and allowing the cells 
accumulate within the ring-shaped collection tube through downward precipitation 
when the centrifugal separation is performed. 

Hereinafter, preferred embodiments of the present invention will be described in 
detail with reference to the accompanying drawings. 

A tube with an opening/closing lid at the upper end of opening section comprising: a 
tapered section 5 in a funnel shape at the lower end of a synthetic resin body 2; a 
transparent tube 1 which forms a single body with a ring-shape collection tube in a 
gourd shape with an entry at the lower section; a transparent support cap 9, where a bolt 
section is formed at the connection between the lower end of said transparent tube 1 and 
the tapered section; a ring-shape collection tube 6 which forms a single body with a 
water-tight cap 8 that is located at the center of the transparent support cap 9 which in 
itself unites with the lower end of said transparent tube 1 and is designed to seal the 
entry 7 by unifying with the transparent tube 1; wherein the cells precipitate in the ring- 
shape collection tube 6 if the cells 13 or the bodily fluid on which the cells are floating 
are inserted to the liquid 12 in said transparent tube 1 and the cells can be separated by 
contracting the body of synthetic resin transparent tube 1 during the cell separation. 

According to another embodiment of the present invention, the upper section of the 
lid that unites with the upper end opening section of said transparent tube 1 is formed in 
a concave tube shape in order to be able to pump out during the cell separation. 

According to a further embodiment of the present invention, in order to be able to 
separate the cells a funnel shape tapered section 5' and a withdrawal tube T at the lower 
section of the transparent tube 1 ' that has a concave shaped lid 4' at the upper section or 
a conventional lid 4 at the upper end of the opening section 3 and a transparent support 
cap 9' that has a water-tight cap 8 by forming a bolt at the connection between the lower 
end of the transparent tube 1 ' and the tapered section. 

According to the present invention, the collected cells 13 from the patient's affected 
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part are inserted to the liquid 12 contained in the transparent tube through the opening 
section at the upper end after sealing the entry 7 of the ring-shape collection tube 6 at 
the lower end by uniting with the transparent support cap at the lower end of the 
transparent tube 1 . 

5 As mentioned above, after inserting the cells or the bodily fluid on which the cells are 
floating are inserted to the liquid 12 and when the transparent tube is rotated using a 
centrifugal separator after closing the lid 4 at the opening section 3, the cells in the 
liquid are precipitated downward and collected in the ring-shaped collection tube 6 
consequently forming a accumulation as shown in FIG. 2. 

10 The cells 13 (examining body) collected in the ring-shaped collection tube 6 when 
coated on a slide cultivation paper, only the cells can be separated and withdrawn if the 
body 12 of the synthetic resin transparent tube 1 is pressed slightly after opening the 
transparent support cap 9. 
At this instance, even if the transparent support cap 9 is opened, the liquid or the cells 

15 do not flow out since the lid 4 at the upper end is closed. 

As mentioned above, during the separation of the cells in the ring-shaped collection 
tube 6 towards the entry 7 by pressing the body 2 of the transparent tube 1, the liquid is 
not completely sealed but small amount of the liquid flows out. However, a much 
greater amount of the cells pass through the entry 7 than the liquid. 

20 According to another embodiment of the present invention, the lid that unites with the 
upper end opening section of said transparent tube 1 is formed in flexible synthetic resin 
or a tube in rubber material in order to be in a concave tube shape as shown in FIG. 3. 
Hence, during the separation of the cells accumulated in the ring-shaped collection tube 
6, the concave tube part at the upper end of the lid 4' can be pumped in order to separate 

25 the cells instead of pressing the body 2 for pumping purpose. 

According to still another embodiment of the present invention, as shown in FIG. 4 
and FIG. 5, a funnel shape tapered section 5' and a withdrawal tube T at the lower 
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section of the transparent tube V that has a concave shaped lid 4' at the upper section or 
a conventional lid 4 at the upper end of the opening section 3 in FIG. 6 in order to make 
the cells to accumulate in the tapered section 5' and withdrawal tube 7'. A bolt section 
is formed at the connection between the lower end of the transparent tube 1 ' and the 
5 tapered section 5', in order to seal the watertight cap 8 and withdrawal tube T when 
united with the transparent support cap. 

Likewise, the transparent tube 1 ' in FIG. 4 when the examining body is inserted to 
the liquid, the cells accumulate in the withdrawal tube T at the lower end of the funnel 
shaped tapered section therefore the cells accumulated in the withdrawal tube T can be 
10 withdrawn by pumping the lid 4 5 that has a concave tube at the upper end or at the body 
of the transparent tube 1 \ 

The present invention is convenient and simple for separating cells, bacteria and 
liquid but its use is not only limited for examining cancer cells. It can also be used for 
separating between testing sample and testing medicine using a centrifugal separator in 
15 a quarantine office for examining the farming products and livestock. 

Also, if the present invention is to be used by students in science laboratory, the test 
tube and sampling tube are not necessary instead the present invention can perform 
these two functions. 



20 



25 
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WHAT IS CLAIMED IS: 

1 . A top and bottom open centrifuge tube comprising: 

a tapered section 5 in a funnel shape at the lower end of a synthetic resin body 2; 

a transparent tube 1 which forms a single body with a ring-shape collection tube in a 

5 gourd shape with an entry at the lower section; 

a transparent support cap 9, where a bolt section is formed at the connection between 
the lower end of said transparent tube 1 and the tapered section; and 
a ring-shape collection tube 6 which forms a single body with a water-tight cap 8 that is 
located at the center of the transparent support cap 9 which in itself unites with the 

10 lower end of said transparent tube 1 and is designed to seal the entry 7 by unifying with 
the transparent tube 1; 

wherein the cells precipitate in the ring-shape collection tube 6 if the cells 13 or the 
bodily fluid on which the cells are floating are inserted to the liquid 12 in said 
transparent tube 1 and the cells can be separated by contracting the body of synthetic 
15 resin transparent tube 1 during the cell separation. 

2. The tube as claimed in claim 1 3 wherein the upper section of the lid that unites with 
the upper end opening section of said transparent tube 1 is formed in a concave tube 
shape in order to be able to pump out during the cell separation. 

20 

3. The tube as claimed in claim 1, wherein said upper end of the opening section 
unites with a conventional lid 4 and a funnel shape tapered section 5' and a withdrawal 
tube 7' at the lower section of the transparent tube 1' are formed in order to make the 
cells inside to accumulate in the withdrawal tube 7' and a bolt section is formed at the 

25 connection between the lower end of the transparent tube V and the tapered section 5', 
in order to unite with the transparent support cap 9' that has a water-tight cap 8 
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Fig. 2 
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